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Description 

[0001] The present invention relates to apparatus tor 
and method of recording information on recordable op- 
tical disc, and more particularly to apparatus for and 
method of recording information which are suitable for 
recording signal according to CDV (Compact Disc Vid- 
eo) format. 

Description of the Prior Art: 

[0002] Conventionally, there is CD (Compact Disc), 
known as a media for reproduction only, on which music 
information is recorded. There has recently been devel- 
oped a recordable compact disc (CD-R: Recordable 
Compact Disc). Recording format of CD-R is generally 
referred to as "Orange Book", and it is in conformity with 
recording format of CD. FIGS. 1 A and 1 B illustrate phys- 
ical format of CD-R. In CD-R, a lead-in area 4, a program 
area 5 and a lead-out area 6 are formed from inner cir- 
cumference of the disc to outer circumference thereof, 
like the format of CD. In addition, in CD-R, a PCA (Power 
Calibration Area) 2 and a PMA (Power Memory Area) 3 
are provided radially inwardly of the lead-in area 4, as 
illustrated in FIG. 1. 

[0003] Recording track on the R-CD is provided with 
guide groove that is wobbled by the frequency of a car- 
rier of 22.05 kHz which is frequency-modulated by data 
indicating absolute time information (ATIP: Absolute 
Time In Pregroove). A laser beam for recording desired 
information is moved to follow the guide grooves under 
tracking servo control, and rotational speed of spindle 
motor which rotates the R-CD is controlled so that the 
wobbling guide groove pattern has a central frequency 
of 22.05 kHz. In this manner, tracking servo and spindle- 
motor servo controls can be effected on unrecorded R- 
CDs as well as recorded R-CDs. 
[0004] The PCA 2 is an area where test recording is 
carried out prior to an actual information recording proc- 
ess, so that the power of the recording laser beam will 
be optimized for recording desired information in the in- 
formation recording process. The PCA 2 is composed 
of a count area and a test area. The count area has a 
plurality of subareas corresponding respectively to a 
plurality of subareas of the test area, and each contain- 
ing a suitable EFM signal recorded therein. Test record- 
ing for measuring an optimum recording laser beam 
power is carried out in the subareas of the test area. 
One of the subareas of the test area is consumed by a 
single test recording. 

[0005] Any subarea of the test area which has once 
been used by test recording is not available for a next 
test recording. It is therefore necessary to search for an 
unused subarea positioned radially inwardly of the used 
subarea for use in the next test recording. The count 
area is provided to facilitate the searching process. 
More specifically, if suitable EFM signals have been re- 
corded in certain subareas of the count area and no 



EFM signal has been recorded in a subarea next to 
those subareas, then unrecorded subarea indicates that 
the corresponding subarea of the test area is available 
for test recording. Consequently, that corresponding 

5 subarea of the test area may be searched for and test 
recording carried out therein for measuring an optimum 
recording laser beam power. After an optimum record- 
ing laser beam power has been measured in the suba- 
rea of the test area, the corresponding subarea of the 

10 count area is searched for, and a certain signal (EFM 
signal) is recorded in that subarea, indicating that test 
recording has already been conducted in the subarea 
of the count area. 

[0006] The PMA 3 is an area for storing a recording 

75 history of information successively recorded in the pro- 
gram area. Specifically, start addresses and end ad- 
dresses of track numbers recorded in the program area, 
for example, are recorded in the PMA 3 in the same for- 
mat as the TOC information in the lead-in area. 

20 [0007] The recording history of successively recorded 
information is stored in the PMA 3 for the following rea- 
sons: On a partially recorded disc, information may fur- 
ther be recorded in the remaining blank of the program 
area. Therefore, the information in the PMA 3 cannot be 

25 recorded in the lead-in area 4 until the completion of re- 
cording of all the desired information is finally indicated. 
Consequently, information about the tracks that have al- 
ready been recorded is temporarily stored in the PMA 
3. When the user or controller of the disc indicates that 

30 no more information will be recorded, the TOC informa- 
tion and a lead-out signal are recorded for the first time. 
At the time the recording is completed, the TOC infor- 
mation in the PMA 3 is transferred to the lead-in area 4 
a plurality of times for improving reliability. The finalized 

35 disc (CD-R), on which the recording of all the necessary 
information is completed, is now in conformity with the 
CD format, and can be played back by an ordinary play- 
back-only disc player which does not have an ATIP de- 
coder for decoding the ATIP information. 

40 [0008] Not only the above-mentioned "Orange Book- 
but Japanese Patent Applications Nos. 3-23595 and 
3-193218 disclose details of recording format of CD-R. 
[0009] On the other hand, there is CDV (Compact 
Disc Video), known as application media of CD, which 

45 utilizes format of CD and LD (Laser Disc) in combination 
so as to record both audio and video signals on a unique 
disc. FIGS. 2A and 2B illustrate basic format of CDV 
The CDV roughly includes an audio signal recording ar- 
ea positioned at inner circumferential portion of the disc 

so for recording digital audio information and a video signal 
recording area positioned at outer circumferential por- 
tion of the disc for recording digital audio information and 
video information. The audio signal recording area in- 
cludes a first lead-in area 11, a first program area 12 

55 and a first lead-out area 1 3, and digital audio information 
for approximately 20 minutes is recorded according to 
the same format as CD. The video signal recording area 
includes a second lead-in area 14, a second program 
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area 1 5 and a second lead-out area 1 6, and video infor- 
mation and digital audio information for approximately 
5 minutes is recorded according to the same format as 
LD. However, when CDV-format signal is actually re- 
corded on the CD-R, a problem in respect to power of 
recording light beam takes place due to difference of lin- 
ear velocity of disc rotation between the audio signal re- 
cording area and the video signal recording area. As 
mentioned above, in CD-R, test recording is performed 
in the PCA to optimize power of recording light beam. 
Here, it is assumed that CD-R is divided into a first area 
(audio signal recording area) and a second area (video 
signal recording area), and CDV-format signal is record- 
ed on the respective areas. In this case, audio signal is 
recorded on the first area by linear velocity of 1.2 - 1.4 
m/s according to CD format, and therefore optimum re- 
cording power determined by the test recording that is 
conducted in the PCA positioned at inner circumference 
of the disc is used for recording, and information pits are 
accurately formed. However, in the second area of CDV 
format, linear velocity of disc rotation is 11 -12 m/s, ap- 
proximately B times of that in the first area, because vid- 
eo signal to be recorded has broad frequency band. 
Therefore, if information is recorded by the optimum re- 
cording power that is determined by the test recording 
in the PCA where disc is rotated at linear velocity 1 .2 - 
1 .4 m/s, recording power becomes relatively insufficient 
because linear velocity of disc rotation in the second ar- 
ea is much higher than that in the first area. This results 
in inaccurate or insufficient formation of information pits. 
Accordingly, in order to perform accurate recording in 
the second area, it is necessary to determine recording 
power to be appropriate for the linear velocity of 11 - 12 
m/s. However, if test recording is performed under the 
linear velocity of 11 - 12 m/s in the PCA which is posi- 
tioned most inner circumference of the disc, the disc has 
to be rotated at rotation frequency nearly 4000 - 5000 
rpm. However, under such a high rotation, servo control 
may be unstable and therefore accurate test recording 
cannot be carried out. 

[0010] EP-A-0259666 discloses a recordable disc 
having two recording areas, one for an audio signal in 
the PCM form, and the other for a FM modulated video 
signal with superimposed a FM signal. EP-A-0504829 
discloses a laser power setting device and method for 
an optical disc recorder rotated at a constant velocity 
(CAV). 

[0011] It is an object of the present invention to pro- 
vide apparatus for and method of recording information 
on a recordable optical disc which are capable of record- 
ing information, in video information recording area, by 
optimum recording power determined in accordance 
with linear velocity of disc rotation. 
[0012] According to one aspect of the present inven- 
tion, there is provided an apparatus for recording infor- 
mation on a recordable optical disc by applying a light 
beam on the surface thereof, said disc comprising a first 
recording area on which information is recorded and re- 



produced while the disc is rotated at a first linear veloc- 
ity; and a second recording area on which information 
is recorded and reproduced while the disc is rotated at 
a second linear velocity, the first recording area com- 
5 prising a test recording area, and 

said apparatus comprising recording power deter- 
mining means for determining first optimum record- 
ing power for recording information on the first area 
10 by a test recording utilizing the test recording area; 
characterised by: 

the determining means also determining second 
optimum recording power for recording information 
on the second area by multiplying the first optimum 
is recording power by a predetermined constant. 

[0013] According to another aspect of the present in- 
vention, there is provided a method of recording infor- 
mation on a recordable optical disc by applying a light 
20 beam on the surface thereof, said disc comprising a first 
recording area and a second recording area, the first 
recording area comprising a test recording area, said 
method comprising the steps of: 

25 rotating the disc at first linear velocity and determin- 
ing a first optimum recording power for recording 
information on the first area by a test recording uti- 
lizing the test recording area; 
recording information on the first recording area by 

30 the first optimum recording power while the disc is 
rotated at the first linear velocity; and characterised 
by the steps of: 

determining second optimum recording power for 
recording information on the second area by multi- 
35 plying the first optimum recording power by a pre- 
determined constant; and 

recording information on the second recording area 
by the second optimum recording power while the 
disc is rotated at the second linear velocity. 

40 

[0014] According to the present invention, recording 
area of CD-R is divided into a first recording area and a 
second recording area, and audio and video information 
are record in the areas according to CDV format. Here, 

45 a first optimum recording power for the first recording 
area is determined by a test recording carried out within 
the PCA, and a second optimum recording power for the 
second area is determined by multiplying the first opti- 
mum recording power by a predetermined constant. As 

so a result, suitable information pits may be formed and in- 
formation may be accurately recorded. 
[0015] In thedrawings:- 

Figs. 1 A and 1 B illustrate physical recording format 
55 of CD-R; 

Figs 2A and 2B illustrate basic recording format of 
CDV; 

Fig. 3 is a diagram illustrating a relation between 
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linear velocity of disc rotation in recording process 

and an optimum recording power; 

Fig. 4 is a diagram illustrating a relation between a 

linear velocity ratio and a constant k; 

Fig. 5 is a block diagram illustrating a construction 

of a CD-R recording apparatus according to the 

present invention; 

FIG. 6 is a flowchart showing operation of recording 
information on a first area of CDV-R; and 
FIG. 7 is a flowchart showing operation of recording 
information on a second area of CDV-R. 

[0016] A preferred embodiment of the present inven- 
tion will be described below with reference to the accom- 
panying drawings. 

Fundamental Concept: 

[001 7] In the present invention, audio signal and video 
signal are recorded on a CD-R shown in FIG. 1A ac- 
cording to CDV-format shown in FIG. 2A. The recording 
area of CD-R is divided into a first area positioned inner 
circumferential side of the disc and a second area posi- 
tioned outer circumferential side of the disc, as illustrat- 
ed by the dotted line in FIG. 1 A. Based on recording for- 
mat of CDV, audio signal is recorded in the first area 
according to CD-format while video and audio signal are 
recorded in the second area according to LD-format. In 
the present invention, when audio and video signal ac- 
cording to CDV-format is recorded on CD-R, difference 
of linear velocities between the first area in which audio 
signal is recorded and the second area in which video 
signal is recorded is taken into consideration for deter- 
mining optimum recording power. Namely, optimum re- 
cording power of the second area is determined by mul- 
tiplying optimum recording power of the first area by a 
predetermined constant. Details of determining opti- 
mum recording power will be described below, starting 
from an examination of the relation between optimum 
recording power and linear velocity of disc rotation. 
[0018] FIG. 3 illustrates the relation between linear 
velocity of disc rotation in recording process and opti- 
mum recording power. As is apparent from FIG. 3, as 
the linear velocity of disc rotation is increased, an opti- 
mum recording power, that is power of light beam re- 
quired for forming appropriate information pit, has to be 
increased accordingly. FIG. 3 illustrates a relation be- 
tween linear velocity of disc rotation and optimum re- 
cording power obtained from an experiment using a cer- 
tain CD-R. From this, it is clear that the optimum record- 
ing power is substantially in proportion to the linear ve- 
locity of disc rotation. Accordingly, if a first linear velocity 
is expressed as "CLV/, a second linear velocity is ex- 
pressed as "CLV 2 ", a first optimum recording power is 
expressed as "P-,", and a second optimum recording 
power is expressed as ,, P 2 ", the following equation is 
satisfied: 



K=P 2 /P r (1). 

For example, with reference to FIG. 3, if the first linear 
5 velocity is 1 .4 m/s and the second linear velocity is 11 .2 
m/s, the constant K obtained from the equation (1) is 
approximately 2.85. FIG. 4 illustrates a relation between 
linear velocity ratio (CLV 2 / CLV^ and the constant K 
obtained by fixing the first linear velocity CLA^ to 1 .4 m/ 
10 s and varying the second linear velocity CLV 2 . From FIG. 
4, it is also clear that the constant K is in proportion to 
the linearvelocity ratio (CLV^CLV^. Accordingly, if pro- 
portional factor is expressed as "a", the following equa- 
tion is satisfied: 

15 

K=P 2 /P 1 =a-(CLV 2 /CLV 1 ) n (2) 

Accordingly, if the first linear velocity and the second lin- 
20 ear velocity are determined, the constant K is obtained 
from the equation (2). Further, if the first optimum re- 
cording power P 1 is determined, optimum recording 
powers suitable for various linear velocities can be ob- 
tained using the constant K thus obtained. It is confirmed 
25 from experiments that the value n is near 1/2. Among 
same CD-Rs, dependencies of recording sensitivity to 
linearvelocity are different, and therefore this value 1/2 
is not necessarily applicable to all cases. However, 
since it is confirmed that the optimum recording power 
30 and the linear velocity are in proportion, optimum re- 
cording power for various linear velocities may be cal- 
culated when the constant K is correctly determined 
from results of experiments. 

35 CDV-R Recording Apparatus: 

[0019] Next, description will be given which is directed 
to an apparatus for recording audio and video informa- 
tion according to CDV format onto the above-described 

40 CDV-R. FIG. 5 illustrates a construction of information 
recording apparatus according to an embodiment of the 
present invention. In FIG. 5, CDV-R recording apparatus 
roughly includes a disc reproducing system 30, a re- 
cording system 40, a signal processing system 50, a 

45 servo system 60 and a CPU 70. The disc reproducing 
system 30 includes a disc (CDV-R) 31 on which signal 
is recorded, a spindle motor 32 for rotating the disc, a 
pickup 33 for reading out signal recorded on the disc, a 
position sensor 34 for detecting position of the pickup 

50 33 in the radial direction of the disc 31 and an oscillator 
(FG) 35 for generating signal corresponding to the rota- 
tion frequency of the disc 31 . The recording system 40 
includes an APC (Auto Power Control) circuit 41 for con- 
trolling recording power and reproducing power of the 

55 pickup 33, an audio source 42 for generating audio sig- 
nal to be recorded, an EFM (Eight to Fourteen Modula- 
tion) encoder 43 for conducting EFM modulation onto 
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the signal supplied from the audio source 42, a video 
source 44 for generating video signal to be recorded and 
an FM modulator 45 for conducting FM modulation onto 
the video signal supplied from the video source 44. The 
signal processing system 50 includes an RF amplifier 
51 for amplifying RF signal read out by the pickup 33, a 
recorded/unrecorded area detecting circuit 52 for de- 
tecting recorded area and unrecorded area of the disc 
31 based on the amplified RF signal, an ATIP decoder 

53 for demodulating ATIP signal from wobble signal ob- 
tainedf rom the amplified RF signal and an EFM decoder 

54 for conducting EFM demodulation onto the RF signal. 
The servo system 60 includes a focus servo system, a 
tracking servo system, a slider servo system and a spin- 
dle servo system. The focus servo system includes a 
focus error detecting circuit 62, a switch SW1 and a fo- 
cus servo circuit 61 . The tracking servo system includes 
a tracking error detecting circuit 64, a switch SW2 and 
a tracking servo circuit 63. The slider servo system in- 
cludes a switch SW3 and a slider servo circuit 66. The 
spindle servo system includes a wobble PLL servo cir- 
cuit 65, a CLV rough servo circuit 67, a switch SW4 and 
a spindle driver 68. The CPU 70 is connected to the disc 
reproducing system 30, the recording system 40, the 
signal processing system 50 and the servo system 60, 
and performs total control of these systems. 

[0020] Next, an operation of the CDV-R recording ap- 
paratus will be described. Firstly, basic operation of the 
servo systems will be described. When the disc 31 is 
placed at an appropriate position, the pickup 33 is trans- 
ferred to the most inner circumference of the disc 31, 
and the focus servo system commences focus servo 
control. Accordingly, light spot of the light beam emitted 
from the pickup 33 becomes focused state. Then, rough 
servo control for spindle motor 32 is carried out. Namely, 
based on signal output from the FG 35 and positional 
information output from the position sensor 34, the CLV 
rough servo circuit 67 controls the spindle driver 68 to 
rotate the spindle motor 32. The position sensor 34 de- 
tects whether the pickup 33 is in the first area of the 
CDV-R disc 31 or in the second area thereof. The fre- 
quency of the output signal of the FG 35 is compared 
with a first reference frequency when the pickup 33 is in 
the first area, and is compared with a second reference 
frequency when the pickup 33 is in the second ares. The 
difference obtained in the comparison is operated as FG 
error signal. The first reference frequency corresponds 
to the linear velocity (1.2 - 1.4 m/s) in the first area of 
CDV while the second reference frequency corresponds 
to the linear velocity (11 - 1 2 m/s) in the second area of 
the CDV. The FG error signal indicates a difference be- 
tween the reference frequency and the actual rotation 
frequency of the disc 31 , and when the FG error signal 
is converged into zero, the rough servo becomes locked 
state. By the rough servo control described above, the 
spindle motor 32 rotates at the linear velocity corre- 
sponding to the first or second reference frequency. 
[0021] Next, the tracking error detecting circuit 64 out- 



puts tracking error signal based on the RF signal. The 
tracking servo circuit 63 makes the light beam followthe 
pregrooves on the recording surface of the CD-R on the 
basis of the tracking error signal. As has been described 
s above, the pregroove on the recording surface of CD-R 
wobbles so that the center frequency of the wobbling 
becomes 22.05 kHz, and therefore a wobble signal is 
obtained from the pregroove. The wobble signal thus 
read is supplied to the ATIP decoder 53 and the wobble 
io PLL servo circuit 65. Then, the switch SW4 is turned 
over from the CLV rough servo circuit side to the wobble 
PLL servo circuit side, and the wobble PLL servo is car- 
ried out so that the center frequency of wobbling be- 
comes 22.05 kHz. When the wobble servo system is 
75 locked, the spindle motor 32 rotates so that the linear 
velocity becomes equal to the first or second linear ve- 
locity. In addition, the wobble signal includes FM-mod- 
ulated ATIP information, and the ATIP decoder 53 sup- 
plies absolute time information and disc code informa- 
tion to the CPU 70. 

[0022] Next, an operation of recording information on- 
to the CDV-R disc according to the embodiment of the 
present invention will be described. Firstly, an operation 
of recording audio information onto the first area accord- 
ing to CD-format will be described with reference to FIG. 
6. 

[0023] When instruction to record audio information is 
issued by the CPU 70 (step S1 0), the pickup 33 is trans- 
ferred to the PCA 2 provided at most inner circumfer- 
ence of the disc 31, and the optimum recording power 
Pt is determined by the test recording performed there 
(step S12). Since the PCA 2 is located within the first 
area of CDV-R, the optimum recording power P 1 is de- 
termined under the condition where the disc 31 is rotat- 
ed at the first linear velocity (1 .2 - 1 .4 m/s). In addition, 
recording of audio information onto the program area in 
the first area described below is carried out by the first 
linear velocity. Therefore, information is accurately re- 
corded by the optimum recording power suitable for the 
linear velocity. It is noted that detailed description of de- 
termining the optimum recording power P 1 will be omit- 
ted here because it is a known technique disclosed in 
the above-mentioned Japanese Patent Application. 
[0024] Next, the pickup 33 is transferred to the PMA 
23 in the first area, and it is judged whether audio infor- 
mation has already been recorded on the disc 31 or not 
(step S14). Specifically, the recorded/unrecorded area 
detecting circuit 52 detects presence or absence of au- 
dio information recorded on the PMA 23 based on the 
read RF signal. If audio information has been recorded, 
the ATI P decoder 53 discriminates until when in the ATI P 
time audio information has been recorded. If it is judged 
in step S14 that audio information has already been re- 
corded, the pickup 33 is transferred to a recordable area 
(beginning of the unrecorded area) in the program area 
5 in the first area (step S16). Alternatively, if it is judged 
in step S14 that no information has been recorded, the 
pickup 33 is transferred to most inner circumferential ar- 
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ea of the program area 5, that is, to a head portion of 
unrecorded area (step S18). 

[0025] Next, the EFM encoder 43 conducts EFM en- 
coding onto the audio signal output from the audio 
source 42 on the basis of the CD-format (step S20). The 5 
EFM pulse signal is transmitted to the APC circuit 41. 
The APC circuit 41 controls output of the optical pickup 
33 on the basis of the EFM pulse signal to record infor- 
mation on the surface of the disc 31 (step S22). Subse- 
quently, it is judged whether all of the audio signal is re- 
corded or not. If any of the audio signal still remains un- 
recorded, operation of steps S20 to S22 is repeated 
(step S24). When all of the audio signal is recorded, in- 
formation relating to the history of the recorded audio 
signal is recorded in the PMA 23 as EFM signal (step 
S26), and the recording operation is ended. 
[0026] As described above, according to the present 
invention, audio signal is recorded on the first area of 
the CDV-R by the optimum recording power determined 
by the test recording utilizing the PCA 2 provided within 
the first area. As a result, the audio signal output from 
the audio source 42 is recorded in the program area 5 
according to CD-format in conformity with the standard 
of CDV. 

[0027] Next, an operation of recording LD-format vid- 
eo signal and audio signal (hereinafter simply referred 
to as "video signal") on the second area of CDV-R will 
be described with reference to FIG. 7. When the CPU 
70 issues instruction to record video information (step 
S40), the pickup 33 is transferred to the PCA 2 provided 
within the first area of CDV-R and optimum recording 
power is determined by the same operation as de- 
scribed above (step S42). If the optimum recording pow- 
er has been determined for recording audio signal to 
the first area, this step may be omitted. Then, the opti- 
mum recording power P 1 is multiplied by the constant K 
determined by the above operation to determine the 
second optimum recording power P 2 used for recording 
in the second area (step S44). Then, the CPU 70 rec- 
ognizes recording condition based on information re- 
corded in the PMA 3 (step S46), and transfers the pickup 
33 to the program area 5 within the second area (step 
S48). 

[0028] Subsequently, the CPU 70 discriminates 
whether the groove in the program area 5 is DC groove 
or not (step S50). If yes, the CPU 70 leads the spindle 
motor 32 to locked state using the CLV rough servo (step 
S52). If it is DC groove, no ATIP information is recorded. 
Therefore, the recorded/unrecorded area detecting cir- 
cuit 52 discriminates recording condition and detects 
unrecorded area, and the CPU 70 transfers the pickup 
33 to the unrecorded area thus detected (step S54). Al- 
ternatively, if it is judged in step S50 that the groove is 
not DC groove, the CPU 70 leads the spindle motor 32 
to locked state using the wobble PLL servo (step S56), 
determines recording start position by referring to the 
ATI P information obtained from the RF signal, and trans- 
fers the pickup 33 to the recording start position thus 



determined (step S58). 

[0029] Subsequently, the FM modulator 45 modulates 
the video signal supplied from the video source 44 by 
FM modulation in accordance with the LD-format, mixes 
the FM-modulated signal with the EFM signal supplied 
from the EFM encoder 43, and supplies the mixed signal 
to the APC circuit 41 (step S60). The APC circuit 41 con- 
trols the pickup 33 based on the signal thus input, and 
records video signal (step S62). When the recording of 
the video signal is completed, the CPU 70 transfers the 
pickup 33 to the PMA 23 to record information relating 
to the history of the video signal thus recorded, and ends 
the recording operation (step S64). 
[0030] As described above, in the second area of 
CDV-R, information is recorded by the optimum record- 
ing power P 2 determined by multiplying the optimum re- 
cording power P 1 obtained using the PCA 2 within the 
first area by a predetermined constant. By this opera- 
tion, video signal output from the video source 44 and 
audio signal output from the audio source 42 are record- 
ed in the program area 5 within the second area of the 
CDV-R according to the LD-format which is in conformity 
with the standard of CDV. 

[0031] When the audio signal is recorded in the first 
area and the video and audio signals are recorded in 
the second area, lead-in area and lead-out area are 
formed on the disc according to the CDV-format, and 
the disc is finalized. Details of the finalizing operation, 
forming lead-in area and lead-out area, etc. is disclosed 
in Japanese Patent Publication No. 5-22992. Since the 
finalized disc thus produced is in conformity with CDV- 
format, it can be reproduced by an ordinary CDV player 
or an optical disc player having CDV playback capability. 



Claims 

1 . An apparatus for recording information on a record- 
able optical disc (1 ) by applying a light beam on the 
surface thereof, said disc comprising a first record- 
ing area on which information is recorded and re- 
produced while the disc is rotated at a first linear 
velocity (CLV^); and a second recording area on 
which information is recorded and reproduced while 
the disc is rotated at a second linear velocity (CLV 2 ), 
the first recording area comprising a test recording 
area (2), and 

said apparatus comprising recording power de- 
termining means (70) for determining first opti- 
mum recording power (P.,) for recording infor- 
mation on the first area by a test recording uti- 
lizing the test recording area; characterised by: 
the determining means also determining sec- 
ond optimum recording power (P 2 ) for record- 
ing information on the second area by multiply- 
ing the first optimum recording power by a pre- 
determined constant (K). 
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2. An apparatus according to claim 1 , wherein the con- 
stant is calculated on the basis of a ratio of the first 
linear velocity and the second linear velocity. 

3. An apparatus according to claims 1, wherein the 
first recording area is located inner circumferential 
side of the disc and the second recording area is 
located in the outer circumferential side of the disc. 

4. An apparatus according to claim 1 , further compris- 
ing means (30) for recording audio information ac- 
cording to format of Compact Disc in the first record- 
ing area and recording audio and video information 
according to recording format of Laser Disc in the 
second area. 

5. A method of recording information on a recordable 
optical disc by applying a light beam on the surface 
thereof, said disc (1 ) comprising a first recording ar- 
ea and a second recording area, the first recording 
area comprising a test recording area (2), said 
method comprising the steps of: 

rotating the disc at first linear velocity (CLV^ 
and determining a first optimum recording pow- 
er (Pi ) for recording information on the first area 
by a test recording utilizing the test recording 
area; 

recording information on the first recording area 
by the first optimum recording power while the 
disc is rotated at the first linear velocity; and 
characterised by the steps of: 
determining second optimum recording power 
(P 2 ) for recording information on the second ar- 
ea by multiplying the first optimum recording 
power by a predetermined constant (K); and 
recording information on the second recording 
area by the second optimum recording power 
(P 2 ) while the disc is rotated at the second lin- 
ear velocity. 

6. A method according to claim 5, wherein the con- 
stant is calculated on the basis of a ratio of the first 
linear velocity and the second linear velocity. 



Patentanspruche 

1 . Gerat zum Aufzeichnen von Informationen auf einer 
bespielbaren, optischen Disk (1) durch Aufbringen 
eines Lichtstrahls auf der Oberflache davon, wobei 
die Disk einen ersten Aufzeichnungsbereich, auf 
dem Informationen aufgezeichnet und wiedergege- 
ben werden, wahrend die Disk unter einer ersten, 
linearen Geschwindigkeit (CLV-,) gedreht wird; und 
einen zweiten Aufzeichnungsbereich, auf dem In- 
formationen aufgezeichnet und wiedergegeben 
werden, wahrend die Disk unter einer zweiten, li- 



nearen Geschwindigkeit (CLV 2 ) gedreht wird, auf- 
weist, wobei dererste Aufzeichnungsbereich einen 
Testaufzeichnungsbereich (2) aufweist, und 

5 das Gerat eine eine Aufzeichnungsenergie be- 

stimmende Einrichtung (70) zum Bestimmen 
einer ersten, optimalen Aufzeichnungsenergie 
(P-,) zum Aufzeichnen von Informationen auf 
dem ersten Bereich durch eine Testaufzeich- 

w nung, die den Testaufzeichnungsbereich ver- 

wendet, aufweist; gekennzeichnet durch: 

die Bestimmungseinrichtungbestimmtauch ei- 
ne zweite, optimale Aufzeichnungsenergie (P 2 ) 
15 zum Aufzeichnen von Informationen auf dem 

zweiten Bereich durch Multiplizieren der er- 
sten, optimalen Aufzeichnungsenergie mit ei- 
ner vorbestimmten Konstanten (K). 

20 2. Gerat nach Anspruch 1, wobei die Konstante auf 
der Basis eines Verhaltnisses der ersten, linearen 
Geschwindigkeit und der zweiten, linearen Ge- 
schwindigkeit berechnet wird. 

25 3. Gerat nach Anspruch 1 , wobei der erste Aufzeich- 
nungsbereich in einer inneren, umfangsmaGigen 
Seite der Disk gelegen ist und der zweite Aufzeich- 
nungsbereich in deraufteren umfangsmaGigen Sei- 
te der Disk gelegen ist. 

30 

4. Gerat nach Anspruch 1 , das weiterhin eine Einrich- 
tung (30) zum Aufzeichnen von Audio-lnformatio- 
nen gemaB einem Format einer Kompakt-Disk in 
dem ersten Aufzeichnungsbereich und zum Auf- 

35 zeichnen von Audio- und Video-lnformationen ge- 
maB einem Aufzeichnungsformat einer Laser-Disk 
in dem zweiten Bereich aufweist. 

5. Verfahren zum Aufzeichnen von Informationen auf 
40 einer bespielbaren, optischen Disk durch Aufbrin- 
gen eines Lichtstrahls auf der Oberflache davon, 
wobei die Disk (1) einen ersten Aufzeichnungsbe- 
reich und einen zweiten Aufzeichnungsbereich auf- 
weist, wobei der erste Aufzeichnungsbereich einen 

45 Testaufzeichnungsbereich (2) aufweist, wobei das 
Verfahren die Schritte aufweist: 

Drehen der Disk unter einer ersten, linearen 
Geschwindigkeit (CLVt) und Bestimmen einer 
so ersten, optimalen Aufzeichnungsenergie (P^ 

zum Aufzeichnen von Informationen auf dem 
ersten Bereich mit einer Testaufzeichnung, die 
den Testaufzeichnungsbereich verwendet; 

55 Aufzeichnen von Informationen auf dem ersten 

Aufzeichnungsbereich mit der ersten, optima- 
len Aufzeichnungsenergie, wahrend die Disk 
unter der ersten, linearen Geschwindigkeit ge- 
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dreht wird; und gekennzeichnet durch die 
Schritte: 

Bestimmen einer zweiten, optimalen Aufzeich- 
nungsenergie (P 2 ) zum Aufzeichnen von Infor- 
mational! auf dem zweiten Bereich durch Mul- 
tiplizieren der ersten, optimalen Aufzeich- 
nungsenergie mit einer vorbestimmten Kon- 
stanten (K); und 

Aufzeichnen von Informationen auf dem zwei- 
ten Aufzeichnungsbereich mit der zweiten, op- 
timalen Aufzeichnungsenergie (P 2 ), wahrend 
die Disk unter der zweiten, linearen Geschwin- 
digkeit gedreht wird. 

6. Verfahren nach Anspruch 5, wobei die Konstante 
auf der Basis eines Verhaltnisses der ersten, linea- 
ren Geschwindigkeit und der zweiten, linearen Ge- 
schwindigkeit berechnet wird. 



Revendications 

1. Appareil pour enregistrer une information sur un 
disque optique enregistrable (1) en appliquant un 
faisceau de lumiere sur sa surface, ledit disque 
comprenant une premiere zone d'enregistrement 
sur laquelle une information est enregistree et re- 
produce tandis que le disque est entraine en rota- 
tion a une premiere vitesse lineaire (CLV-,) ; et une 
seconde zone d'enregistrement sur laquelle une in- 
formation est enregistree et reproduite tandis que 
le disque est entraine en rotation a une seconde 
Vitesse Iin6aire (CLV 2 ), la premiere zone d'enregis- 
trement comprenant une zone d'enregistrement de 
test (2) ; et 

ledit appareil comprenant un moyen de deter- 
mination de puissance d'enregistrement (70) pour 
determiner une premiere puissance d'enregistre- 
ment optimum (P^ pour enregistrer une information 
sur la premiere zone au moyen d'un enregistrement 
de test en utilisant la zone d'enregistrement de test, 

caracterisee en ce que : 

le moyen de determination determine egale- 
ment une seconde puissance d'enregistrement op- 
timum (P 2 ) pour enregistrer une information sur la 
seconde zone en multipliant la premiere puissance 
d'enregistrement optimum par une constante pre- 
determine (K). 

2. Appareil selon la revendication 1, dans lequel la 
constante est calculee sur la base d'un rapport de 
la premiere vitesse lineaire et de la seconde Vitesse 
lineaire. 

3. Appareil selon la revendication 1, dans lequel la 
premiere zone d'enregistrement est situee dans un 



cote circonferenciel interne du disque et la seconde 
zone d'enregistrement est situee dans le cote cir- 
conferenciel exteme du disque. 

s 4. Appareil selon la revendication 1 , comprenant en 
outre un moyen (30) pour enregistrer une informa- 
tion audio conformement a un format de disque 
compact dans la premiere zone d'enregistrement et 
pour enregistrer une information audio et video con- 

10 formement a un format d'enregistrement d'un dis- 
que laser dans la seconde zone. 

5. Procede d'enregistrement d'information sur un dis- 
que optique enregistrable en appliquant un fais- 

is ceau de lumiere sur sa surface, ledit disque (1) 
comprenant une premiere zone d'enregistrement et 
une seconde zone d'enregistrement, la premiere 
zone d'enregistrement comprenant une zone d'en- 
registrement de test (2), ledit procede comprenant 

20 les etapes de : 

entrainement en rotation du disque a une pre- 
miere vitesse lineaire (CLV^ et determination 
d'une premiere puissance d'enregistrement op- 
25 timum (P-,) pour enregistrer une information sur 

la premiere zone au moyen d'un enregistre- 
ment de test en utilisant la zone d'enregistre- 
ment de test ; 

enregistrement d'une information sur la pre- 
30 miere zone d'enregistrement au moyen de la 

premiere puissance d'enregistrement optimum 
tandis que le disque est entraine en rotation a 
la premiere vitesse lineaire, 

35 caracterise par les etapes de : 

determination d'une seconde puissance d'en- 
registrement optimum (P2) pour enregistrer 
une information sur la seconde zone en multi- 
40 pliant la premiere puissance d'enregistrement 

optimum par une constante predetermined 
(K) ; et 

enregistrement d'une information sur la secon- 
de zone d'enregistrement au moyen de la se- 
45 conde puissance d'enregistrement optimum 

(P 2 ) tandis que le disque est entraine en rota- 
tion a la seconde vitesse lineaire. 

6. Proced6 selon la revendication 5, dans lequel la 
50 constante est calculee sur la base d'un rapport de 

la premiere vitesse lineaire et de la seconde vitesse 
lineaire. 
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FIG. 1 A 




FIG. 1 B 
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FIG. 2 B 
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FIG. 3 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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